Inhibitors of hyaluronan export prevent proteoglycan loss from osteoarthritic cartilage.
Osteoarthritis (OA) is characterized by cartilage erosion, proteolysis of aggrecan and collagen, and disturbed synthesis rates of aggrecan and hyaluronan by chondrocytes. The hypothesis is tested that hyaluronan overproduction contributes to aggrecan loss from osteoarthritic cartilage. Human chondrocytes or bovine cartilage explants were incubated with interleukin 1beta (IL-1beta) to induce upregulation of hyaluronan and downregulation of aggrecan. OA was induced by injection of iodoacetate into the synovial cavity in rat knees. Hyaluronan export was inhibited by ATP-binding cassette transporter inhibitors such as the multidrug resistance (MDR) inhibitors valspodar or verapamil. The concentration of aggrecan was measured in cell culture media or visualized histochemically in cartilage tissue sections. Valspodar inhibited hyaluronan export from human chondrocytes in cell culture selectively without reducing aggrecan secretion. Valspodar and other MDR inhibitors prevented loss of aggrecan from osteoarthritic cartilage explants in culture. Verapamil prevented loss of aggrecan from cartilage in osteoarthritic rat knees. Hyaluronan is synthesized at plasma membranes and exported out of the cell. We recently identified an ATP-binding cassette transport system that is responsible for hyaluronan export. A number of ATP-binding cassette transport inhibitors are known and are in use clinically. These inhibitors were used here to inhibit hyaluronan export and to prevent aggrecan loss from arthritic cartilage. New drugs for treatment of arthritis are suggested by these studies.